INTRODUCTION
Orphan drugs are products with at least one Food and Drug Administration (FDA)-approved indication to treat rare diseases affecting fewer than 200,000 Americans. Many orphan drugs also have FDA-approved non-orphan indications. 1 Manufacturers of orphan drugs enjoy extended periods free from generic competition, 1 allowing them considerable latitude on pricing. In 2016, annual list price spending per patient exceeded $50,000 for 40.9% of orphan drugs, 1 prompting concerns over the burden of high prices on payers. Commercially insured patients, however, may also be burdened by these prices, particularly if they pay a percentage of drug prices through deductibles and co-insurance. 2 Though prior studies have examined orphan drug benefit design, 3 none have examined out-of-pocket spending for these drugs. We estimated out-of-pocket spending on orphan drug prescription fills at retail and mail-order pharmacies among a national sample of commercially insured adults.
METHODS
We analyzed the 2014 Truven MarketScan Commercial Claims and Encounters database, which includes claims from non-elderly individuals who received insurance from large employers in all 50 states. 4 The sample included adults aged 18-64 years with pharmacy benefit coverage who were continuously insured during 2014.
Using the FDA orphan drug database, 5 we identified 119 drugs approved by the FDA to be marketed as an orphan drug by January 1, 2014, and that maintained market exclusivity during the entirety of 2014. We used national drug codes associated with the brand names of these drugs to identify prescription drug fills. We included fills whether they were for orphan or non-orphan indications.
We calculated total fills, total annual and out-of-pocket spending (the sum of deductibles, co-insurance, and co-pays), mean and median total and out-of-pocket spending per fill, mean annual total and out-of-pocket spending per orphan drug Buser^(i.e., patients with ≥ 1 fill in 2014), the percentage of users with different levels of annual out-of-pocket spending (e.g., $0-$100), and mean and median annual out-of-pocket spending among users who were and were not enrolled in highdeductible health plans throughout 2014. We identified the 10 drugs accounting for the most out-of-pocket spending.
RESULTS
Among our sample of 19,182,738 adults, there were 200,207 orphan drug users (1.0% of the sample) ( Table 1 ). These users filled 744,182 orphan drug prescriptions in 2014.
Total annual spending on orphan drugs was $2.2 billion, mean total spending per fill was $2902 (median $1614), and mean annual total spending per user was $10,786 (median $727). Total annual out-of-pocket spending represented 3.1% of total annual spending.
Mean out-of-pocket spending per fill was $90 (median $40) and mean annual out-of-pocket spending per user was $333 (median $96). Among all users, 52.6% spent $0-$100 per year out-of-pocket, 14.4% spent more than $500, and 0.2% spent more than $7500. Among the 14.3% of users enrolled in highdeductible health plans, mean annual out-of-pocket spending was $581 (median $123), compared with $291 (median $90) among other users.
The top 10 drugs by out-of-pocket spending accounted for 84% of out-of-pocket spending on orphan drugs in the sample (Table 2 ).
DISCUSSION
Among commercially insured patients who filled orphan drug prescriptions, mean total and out-of-pocket spending on these drugs in 2014 was $10,786 and $333, respectively. Our results suggest that commercial insurance benefit design protects most patients from high orphan drug prices. However, this protection is not distributed equally. In 2014, out-of-pocket spending exceeded $500 for 1 in 7 patients and exceeded $7500 for 2 in 1000 patients.
Estimates exclude out-of-pocket spending for orphan drug utilization that was not reimbursed through pharmacy benefits (e.g., physician-administered drugs), and do not account for In the FDA orphan drug database, the brand name for rifaximin is listed as Normix. This drug is now marketed as Xifaxan c Orphan status is assigned to a particular drug-manufacturer combination. Gabapentin manufactured by Depomed (brand name Gralise) is an orphan drug because it was granted an orphan indication for the treatment of post-herpetic neuralgia. Gabapentin manufactured by other companies does not have an orphan indication and therefore is not considered an orphan drug To identify orphan drugs, we identified drugs in the FDA orphan database that (1) were approved to be marketed as an orphan drug by January 1, 2014 (i.e., had at least one FDA-approved orphan indication by this date) and (2) maintained market exclusivity throughout 2014. We included six drugs that did not have an exclusivity end date listed in the database, but had marketing approval dates during or after 2010, implying market exclusivity until at least 2017 (Lumizyme, Elelyso, Gammaplex, Sylatron, Vpriv, and Xyntha). We excluded Wilate because orphan status was rescinded in 2012. For the resulting 121 unique drugs, we merged brand names with the 2015 Truven Redbook to generate a list of national drug codes (NDCs). In a few cases in which the Redbook did not contain NDCs for an orphan drug, we identified NDCs based on a search of the FDA Orange Book. For two drugs (coccidioidin SD skin test antigen and botulism antitoxin), we could not find any associated NDCs. These drugs were eliminated, leaving 119 orphan drugs in our study. Of these, 97 were filled at least once in 2014 by our sample coupons or copay assistance programs. We could not determine whether patients had met deductibles or out-of-pocket limits at the time of prescription fills, or whether patients selfselected into plans with more generous pharmacy benefit coverage when offered a choice. We did not assess recent trends in out-of-pocket spending since the mix of drugs with orphan status changes from yearto-year and since there was a substantial loss of data contributors to MarketScan after 2014. However, the number of orphan drugs, total spending on these drugs, and the use of deductibles and co-insurance in commercial insurance pharmacy benefits are each increasing.
1, 2 Consequently, out-ofpocket spending on orphan drugs may have risen since 2014, potentially exacerbating access barriers among patients undergoing treatment for rare diseases with few therapeutic alternatives.
